Taking into account the results from our comprehensive 1D and 2D-NMR studies and previous knowledge derived from metabolites isolated from the genus Astragalus, [12] [13] [14] it suggests that 1 possesses a highly oxidized triterpene nucleus. These data, together with the information from the 1 H-1 H-correlation spectroscopy (COSY) and 1 H-13 C-correlation spectroscopy (HMQC) experiments indicated the presence of the partial structures shown in Chart 2. In order to establish the interfragment relationship, a heteronuclear multiple bond correlation experiment (HMBC) was performed (Chart 3).
Acetylation of 1 yielded a tetraacetate, 1a. From the HRE-SIFTMS of 1a, which displayed an [MϩNa] ϩ ion at m/z 867.3791, a molecular formula of C 45 H 64 O 15 was proposed. The IR spectrum of 1a still displayed a free hydroxyl absorption band after acetylation (3433 cm The relative stereochemistry of 1 was resolved by a combination of two dimensional nuclear Overhouser enhancement spectroscopy (2D-NOESY) data, an analysis of the coupling constants, and comparison with analogous compounds. The cross peaks observed in the NOESY spectrum between H-16, H-12 and CH 3 -26; H-12, CH 3 -21, CH 3 -28 and H-22; H-24 and H-17, implied that these protons were cofacial (a). Based on these findings and a comparison of 1 H-and 13 C-NMR data with those of cimiaceroside A, 9) the orientation of O(H)-groups were determined to be 3b, 12b, 16b, 22b, 24b.
Consequently, the structure of 1 was elucidated as 16b ,23;22b ,25-diepoxy-12b -acetoxy-3b ,23,24b -trihydroxy-9,19-cyclolanost-7-ene-3-O-b-D-xylopyranoside.
Cimiaceroside A, 9) 25-O-methylcimigenol-3-O-b-D-xylopyranoside, 4) 23-O-acetylshengmanol-3-O-b-D-xylopyranoside 10) and 27-deoxyactein 11) were also isolated from the rhizomes of C. racemosa and identified on the basis of their NMR ( 1 H-and 13 C-) data, in comparison with literature values.
As far as could be ascertained, this is the first report of cimiaceroside A, 9) 25-O-methylcimigenol-3-O-b-D-xylopyranoside, 4) and 23-O-acetylshengmanol-3-O-b-D-xylopyranoside 10) from C. racemosa. 13 C-NMR spectra, multiplicities were determined by a distortionless enhancement by polarization transfer (DEPT) experiment. HRE-SIFTMS were obtained using a Bruker BioApex FT-MS in ESI mode.
Chromatographic Conditions TLC, precoated Si 250F plates (Baker); developing system, ethyl formate-toluene-formic acid (50 : 50 : 15); visualization, 50% H 2 SO 4 . Column chromatography, silica gel 230-400 mesh (Merck).
Plant Material The powdered rhizome material of C. racemosa was purchased from Frontier Natural Products Co., 3021 78th Street, Norway, IA 52318, product code/lot number: 957.9012.
Extraction and Isolation Plant material (900 g) was extracted with dichloromethane (600 ml) for 8 h and the extract was filtered. The filtrate was concentrated to dryness in vacuo (12.08 g ). An aliquot of the extract (10.80 g) was chromatographed on a silica gel column (500 g). Elution with increasing amounts of EtOAc in hexane (15-60% EtOAc) yielded 23 fractions (frs. 1-23). Fraction 22 (1.34 g), rich in saponins, was subjected to flash column chromatography using reversed-phase material (C-18, 150 g). 
